Overexpression of sterol regulatory element-binding protein-1a in mouse adipose tissue produces adipocyte hypertrophy, increased fatty acid secretion, and fatty liver.
Sterol regulatory element-binding proteins (SREBPs) are a family of membrane-bound transcription factors that regulate cholesterol and fatty acid homeostasis. In mammals, three SREBP isoforms designated SREBP-1a, SREBP-1c, and SREBP-2 have been identified. SREBP-1a and SREBP-1c are derived from the same gene by virtue of alternatively spliced first exons. SREBP-1a has a longer transcriptional activation domain and is a more potent transcriptional activator than SREBP-1c in cultured cells and liver. Here, we describe the physiologic consequences of overexpressing the nuclear form of SREBP-1a (nSREBP-1a) in adipocytes of mice using the adipocyte-specific aP2 promoter (aP2-nSREBP-1a). The transgenic aP2-nSREBP-1a mice developed markedly enlarged white and brown adipocytes that were fully differentiated. Adipocytes isolated from aP2-nSREBP-1a mice had significantly increased rates of fatty acid synthesis and enhanced fatty acid secretion. The increased production and release of fatty acids from adipocytes led, in turn, to a fatty liver. Overexpression of the alternative SREBP-1 isoform, nSREBP-1c, in adipose tissue inhibits adipocyte differentiation; as a result, the transgenic nSREBP-1c mice develop a syndrome resembling human lipodystrophy, which includes a loss of peripheral white adipose tissue, diabetes, and fatty livers (Shimomura, I., Hammer, R. E., Richardson, J. A., Ikemoto, S., Bashmakov, Y., Goldstein, J. L., and Brown, M. S. (1998) Genes Dev. 12, 3182-3194). In striking contrast, nSREBP-1a overexpression in fat resulted in the hypertrophy of fully differentiated adipocytes, no diabetes, and mild hepatic steatosis. These results suggest that nSREBP-1a and nSREBP-1c have distinct roles in adipocyte fat metabolism in vivo.